SUMMARY Liver biopsies were performed in 5 boys aged between 2 and 9 years with severe classical haemophilia who had persistently abnormal liver function tests. Abnormal histology was present in all; 4 had chronic persistent hepatitis and the fifth chronic aggressive hepatitis with early cirrhosis. Evidence of previous hepatitis B infection was present in one patient, 3 had antibodies to hepatitis A, and 2 had subnormal levels of o-1-antitrypsin. Haemobilia occurred as a late complication of biopsy in one. The significance of these findings in young boys is discussed, as is the role of exposure to factor VIII containing blood products. It is concluded that cryoprecipitate should be used in preference to large pool factor VIII concentrates in children with haemophilia.
During the last 2 years it has become apparent that haemophiliacs receiving regular treatment with blood products show a high incidence (40-60 %) of abnormal liver function tests.1-2 Liver biopsies have been performed in some of these patients and they have demonstrated underlying chronic liver damage,2-5 ranging from benign chronic persistent hepatitis to chronic aggressive hepatitis and established cirrhosis. The causative agents are thought to be hepatitis viruses (either hepatitis B or non-A, non-B) transmitted in blood products, despite routine screening of donors for hepatitis B antigens. The risk of such contamination is greater in large pool factor VIII (FVIII) concentrates (in which each batch generally exposes the patient to at least 2500 plasma donations) than in an equivalent dose of cryoprecipitate which contains between 5 and 10 donations. The advantages of FVIII concentrates however, particularly in home treatment, are such that these are now the most commonly used form of FVIII replacement.
Most liver biopsies done so far have been in adults who have received numerous treatments with plasma, cryoprecipitate, and FVIII concentrates; however the study of Mannucci et al.4 included some children, suggesting that liver damage can occur in the young after a comparatively brief exposure to these agents. For this reason we decided to investigate further the incidence and nature of chronic liver damage in a purely paediatric population of haemophiliacs.
Patients and methods
All severely affected haemophilia A patients aged between 2 and 16 years had liver function tests, and hepatitis B antigen and antibody screens performed at regular intervals during 1978. Some were treated with FVIII concentrates at home, and the remainder were treated in hospital with both cryoprecipitate and FVIII concentrates.
Any patient who displayed persistently abnormal liver function tests for a period of at least 6 months underwent liver biopsy. None of these patients had symptoms of chronic liver disease or a history of clinical hepatitis, although one (Case 2) had developed greatly increased transaminases in association with abdominal pain and nausea 9 months earlier.
All Conversion: SI to traditional units-a-i-antitrypsin: 1 g/l as 100 mg/100 ml. Bilirubin: 1 pmol/1 aw 0-058 mg/ 100 ml. 1, 2, 4, and 5) had histological evidence of chronic persistent hepatitis (Fig. 1 ), but Case 3 had chronic aggressive hepatitis and evidence of early cirrhosis (Fig. 2) , with a few diatase resistant periodic acidSchiff-positive granules.
Only one patient (Case 3) had serological evidence of a previous hepatitis B infection, and his serum contained both HBSAb and HBCAb. Two patients (Cases 1 and 3) had moderately reduced amounts of oc-1-antitrypsin and were found to be PiMS and MZ respectively. Cases 1, 2, and 4 had hepatitis A antibodies present in their sera, but no evidence of hepatitis B was found. Immunoglobulin levels, total protein, albumin, and globulin levels were normal in all 5 patients. No autoantibodies were detected.
Four biopsies (Cases 1, 2, 4, and 5) were carried out without complication. Case 3 however, returned 6 days later with nausea, blood-stained vomiting, right hypochondrial pain, and tenderness. Examination showed slight jaundice and 5 cm hepatomegaly with no splenomegaly. The serum bilirubin, alkaline phosphatase, serum alanine and aspartate transaminases were greatly raised compared with previous levels. He was treated with FVITL replacement and remained in bed for 3 days. 24 hours after stopping treatment with FVIII he passed a large melaenic stool and his haemoglobin fell from 11 1 to 8-4 g/dl. Barium meal and gastroscopy were normal, and there were no oesophageal varices. The gastrointestinal bleeding settled with further FVIII replacement and bed rest, but 4 days later he developed severe right hypochondrial pain and became febrile. A globular mass was palpable in the right hypochondrium extending below the liver edge. Ultrasound examination demonstrated an enlarged gall bladder containing blood clots on the posterior wall. He was treated with intravenous ampicillin and the mass gradually became impalpable. He is currently well, liver function tests have returned to prebiopsy levels, and further ultrasonography shows a normal-sized gall bladder.
Discussion
The frequency of abnormal liver function tests in our population of paediatric haemophiliacs was 50 % which, despite the relatively short exposure to FVIII replacement therapy, is similar to the incidence of 60% reported in adults. In half our children with deranged liver biochemistry this had been persistently abnormal for a period of at least 6 months and in each such case liver biopsy confirmed underlying chronic liver damage, ranging from chronic persistent hepatitis to chronic aggressive hepatitis with early cirrhosis. These findings are again in keeping with those of previous studies in adults in which chronic liver disease was found in all patients biopsied.
The major difference in our study was the age range of the affected population (2-9 years), and the significance of abnormal liver histology may be much greater when it occurs in young children with an otherwise relatively normal life expectancy. The natural history of chronic persistent hepatitis is uncertain but progression to chronic active hepatitis has been reported,6 and the prognosis of this disease in a young population who face continued exposure to the causative agents for many years is unknown.
Only one of our patients had serological evidence of a previous infection with hepatitis B virus, whereas in previous studies3-5 7 more than 80 % of patients with chronic liver disease had either HB Ag, HBSAb, or HBCAb present in their sera. Again this may reflect the age of our patients who had mainly been exposed to concentrates prepared since the introduction of routine screening of donations for hepatitis B antigen, and it may be that non-A non-B hepatitis will now become more common than hepatitis B infection. Three patients had antibodies to hepatitis A but McVerry et aL.8 showed that there is no correlation between the incidence of this antibody and abnormal liver function tests in haemophiliacs.
Two patients (Cases 1 and 3) had a deficiency of a-1-antitrypsin, being PiMS and MZ respectively. Such a heterozygous phenotype occurs in 3 % of the population, with only 2 reported cases of an association with juvenile cirrhosis,9-'0 but nevertheless the finding of 2 patients with this type of deficiency in a small sample warrants further investigation of a possible relationship between reduced oc-1-antitrypsin levels and chronic liver disease in haemophiliacs.
No complication of liver biopsy had been reported in haemophiliacs previously studied, but one of our patients (Case 3), developed clinical features consistent with haemobilia 6 days after biopsy. His initial presentation with features of acute hepatitis probably resulted from an intrahepatic bleed which was contained by FVIII replacement. When this treatment was stopped a further bleed occurred discharging down the biliary tree into the gall bladder and bowel. This is not unknown as a complication of liver biopsy and is often delayed for 2-14 days after the procedure, and may therefore occur after the period of FVIII replacement covering the biopsy.
This study suggests that only brief exposure to FVIII concentrates (13-45 batches) is necessary to produce chronic liver damage in at least 25 % of haemophiliacs requiring regular treatment. As children usually receive treatment in hospital until considered suitable for treatment at home, we recommend such patients should, if possible, be treated with cryoprecipitate in preference to large pool FVIII concentrates until the significance of the chronic liver damage is better understood, or until such FVLII concentrates have been refined to exclude viral hepatitis agents.
We believe that biopsy is justified in patients with haemophilia in cases in which this is indicated on currently accepted hepatological grounds and if full precautions are taken. While none of our patients has so far received treatment as a result of this investigation, corticosteroids were seriously considered in Case 3 and may yet be given. The severity of histological disease cannot be predicted by serum transaminase levels, and biopsy, with all its attendant hazards, is the only way of identifying those patients who might require treatment. Such patients may not be so few and far between, and may comprise an expanding number with a life shortening iatrogenic disease.
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